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ABSTRACT

Using antisera produced against different parts of the insect adipokinetic hormone
(AKH), it was possible to detect adipokinetic hormone-reactive peptides in the eye-
stalk of the prawn Palaemon serratus. Immunopositive staining was obtained in
some neurosecretory cells of the medulla externa X organ (MEX), of the medulla
terminalis X organ 2 (MTGX-2), in the lower part of the sinus gland, and in the nerve
joining the medulla terminalis X organs to this neurohemal gland. The biological
activity of synthetic AKH and RPCH (red pigment concentrating hormone) was
tested on the movement of the red pigment in the chromatophores of the prawn and
compared to the activity of extracts derived from immunoreactive tissue regions. The
inhibiting effect of the AKH antibodies on the biological activity was ascertained by
immuno-adsorption experiments. The results are discussed in relation to the molecu-
lar resemblance of AKH and RPCH. It is postulated that RPCH-material in the eye-
stalk of Palaemon serratus can be identified by using antisera against AKH-peptide.
However, more than one type of immunoreactive RPCH/AKH-like peptide appears
to be present in different groups of neurosecretory cells.

INTRODUCTION

Color changes in Crustacea are produced by the movement of pigments inside
the different types of chromatophores. This pigment migration is regulated by a set
of neurohormones, the chromatophorotropins. Among them the red pigment con-
centrating hormone (RPCH), extensively investigated in numerous species of
prawns, supplies a model for the control mechanism of color adaptation in Crustacea.

Perkins (1928) and Koller (1928) provided the first experimental data pointing to
the hormonal influence of the eyestalk on the crustacean color changes. Since then
innumerable studies have given evidence for the physiological role of the eyestalk
chromatophorotropins, particularly of RPCH (see reviews in Carlisle and Knowles,
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1961; Fingerman, 1963; Bellon-Humbert, 1970; Noél, 1981). Pres-

1 and characterization of RPCH have allowed the production of syn-

;. These preparations have fostered the study of structure-activity rela-

hsu 1965; Fernlund, 1968, 1974; Fernlund and Josefsson, 1968, 1972;

1an, 1973; Skorkowski, 1973; Josefsson, 1975; Carlsen et al., 1976; Jaffe et

82). Furthermore, the purification of pigment concentrating factors from the

orpora cardiaca, neurohemal centers in insects, led to the isolation and characteriza-

tion of the insect adipokinetic hormones, AKH (I) and AKH (I1) (Goldsworthy er al.,

1972; Stone et al., 1976). These two neuropeptides are close structural analogs to the

crustacean RPCH (Mordue and Stone, 1978; Josefsson, 1983). Recently, one of the

authors (H.S.) and his colleagues identified AKH-like material in the locust and other

insects using C-terminal and N-terminal specific antisera to AKH (I) (Schooneveld
et al., 1983, 1985a, b, 1986).

In spite of the detailed knowledge of the RPCH molecule and its physiological
function, information about the cells synthetizing the RPCH material in the eyestalk
of Crustacea was not available until now. Consequently the pattern of cellular activi-
ties such as synthesis, processing, storage and release is unknown. The suggestion that
a neurosecretory cell group in the MEX organ of the eyestalk may be a production
center for RPCH active material was provided some years ago by two of us (C.B. and
F.v.H) using extirpation- and injection-procedures (Bellon-Humbert ez al., 1981).

The objective of the present study was to collect more information about RPCH
and its presence in the neurosecretory system of the eyestalk from the prawn Palae-
mon serratus using C-terminal and N-terminal specific antisera to AKH (I).

MATERIALS AND METHODS
Collection and maintenance of prawns

Adult prawns, Palaemon serratus Pennant, were collected in summer and in win-
ter in the Bay of Concarneau (France). They were maintained in running seawater at
the normal season temperatures (17°C in summer— 1 1°C in winter), with the natural
photoperiod. The animals were fed daily with synthetic food pellets and fresh mus-
sels. For each experiment, prawns were selected according to their size (55-60 mm)
and molting cycle (intermolt C-stage).

Immunocytochemical experiments

Between 9:00 and 10:00 a.m., eyestalks were removed from prawns in C stage of
their molting cycle. They were fixed in Bouin-Hollande fluid containing 10% of a
saturated aqueous solution of sublimate, then dehydrated, cleared according to the
conventional histological procedure, and embedded in Histomed (melting point
58°C). Serial sections 7 um thick (longitudinal and transversal) were deparaffinized,
washed in Lugol and a hyposulphite solution, and rinsed in distilled water before

juilibration in 0.05 M Tris-HCI buffered saline, pH 7.6. Then the sections were
wnocytochemically stained by the peroxydase-antiperoxydase (PAP) method

o1, 1979), using 4-Cl-1-naphthol as a marker for the peroxydase activity.

ults were obtained with the following incubation procedure: (1) Normal

lltution 1:5): 10 min incubation; (2) Anti-AKH-serum (code 241 or 433)

1:1000): incubation for 24 to 48 h at 4°C; wash; (3) Goat anti-rabbit

im (dilution 1:20): 20 min; wash; (4) PAP complex (dilution 1:50):

3 substrate incubation (100 mg 4-Cl-1-naphthol in 0.05 M Tris-HCL,
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pH 7.6, containing 0.005% H,0,): 7 min; wash in distilled water; (6) Mounting in
water medium.

The primary antisera were produced in rabbits against a complex of synthetic
(Tyr") AKH and thyroglobulin (code 241/3-6-82: Schooneveld er al., 1983) and
against AKH (1-4) also conjugated to thyroglobulin (code 433: Schooneveld et al.,
1985b). The former antiserum is referred to as a C-terminal specific, the latter as an
N-terminal specific antiserum (Schooneveld er al., 1986). The second antiserum
[GAR IgG (H+L)] and the PAP complex were obtained from Nordic (Tilburg, The
Netherlands). The specificity of the immunocytochemical staining method was tested
by successively substituting each of the incubation reagents in the normal procedure
for buffer and by using the anti-AKH serum preadsorbed with 10 nmol synthetic
AKH or synthetic RPCH/ml. The controls were carried out on sections adjacent to
those stained with the complete immunoenzyme cytochemical procedure. Some-
times azan-staining was used to identify the immunoreactive cells and structures on
the sections.

Physiological experiments

To obtain more information about the biological activity of the red pigment con-
centrating (RPC) material in the different eyestalk structures of the prawns, injection
experiments were carried out. The erythrophorotropic activity of the following tissue
extracts was tested: sinus gland; medulla terminalis X-organs (as the MTGX, and
MTGX, are not easily removed from the circumscribed cells, the medulla terminalis
was extracted as a whole); medulla externa X-organ (MEX); organ of Bellonci; me-
dulla interna, externa and lamina ganglionaris material; whole eyestalk. Synthetic
AKH and synthetic RPCH (Peninsula Labs) were also tested. In addition the biologi-
cal activity was compared in sample series non treated and pre-treated with the rabbit
anti-AKH-serum code 24 1.

Preparation of the tissue extracts, dilution series of samples, and injection proce-
dure. The aforementioned eyestalk structures were dissected from the eyestalks of
large prawns in molting stage C and collected in icy-cold saline (distilled water
+ filtered seawater 1:1). After homogenization in a microglass grinder, the extracts
were centrifuged (3000 X g; 20 min; 4°C) and the supernatants were collected and
lyophilized. For each extract a dilution series of 1, 0.1, 0.01, and 0.001 equivalent/
10 pl saline was prepared. The two synthetic peptides were tested in a dilution series
of 1 pmol, 100 fmol, 10 fmol, and 1 fmol/10 ul saline. All samples were injected into
the abdominal region between the muscles and the cuticle from eyestalkless intermolt
prawns, using a thin needle microsyringe. Eyestalk ablation was carried out 24 h
before injection, so that pigments were fully expanded (index 5).

Preincubation of the samples with antisera. To study the effect of the immuno-
chemical reaction of the anti-AKH sera on the biological activity of selected samples,
| ul undiluted antiserum (code 241) was added to 100 ul of the dilution series of
synthetic AKH, RPCH and two tissue samples (MEX organ extract and sinus gland
extract). These solutions were gently mixed and incubated for 1 h at 37°C then 24 h
at 4°C. Afterwards, they were centrifuged (20,000 X g; 5 min; 4°C), the supernatants
collected and used for injection experiments in comparison to the non-treated
samples.

Chromatophore index estimation. The two types of erythrophores, the large ones
drawing a specific pattern of bands and the small ones, scattered in their intervals,
were examined. The small erythrophores were the most reactive. In the data pre-
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SeTiTL L. viis v their activities were retained. Measurements were recorded in Pa-

(1946) using 6 stages characterizing the pigment dispersion grade (0: full

n, punctiform chromatophore; 1: irregular shaped chromatophore; 2:

hromatophore with a few large chromorhizae; 3: sea urchin-like aspect with

d chromorhizae; 4: highly bifurcated and fine chromorhizae, chromato-

; still distinet; 5: full dispersion, adjacent chromatophores with confused chro-

hizae). The measurements were always recorded in the dorsal area of the first

abdominal segment on pools of 10 animals for each sample and at intervals of 10

min up to 60 min. All the physiological experiments were performed between 10 and
12 a.m., in natural daylight conditions and on a white background.

RESULTS
Immunocytochemical observations

Immunopositive reactions with both anti-AKH sera were detected in some neuro-
secretory cells of the medulla externa and medulla terminalis, in the sinus gland, as
well as in the nervous tract, starting in the medulla terminalis X organ 2 and running
up to the neurohemal region (Fig. 1). While some immunoreactive cells were local-
ized at the base of the medulla terminalis, most of them were found in two neurose-
cretory cell groups: the medulla externa X organ or MEX and the medulla terminalis
X organ 2 or MTGX-2.

In the MEX, on the dorsal side of the eyestalk, | to 4 cells were strongly stained
with the anti-AKH serum code 241 and faintly with the anti-AKH serum code 433.
These cells are characterized by a large size (diameter about 30-32 um), a round and
large nucleus (diameter about 13-15 um), and a rough granular cytoplasm. They are
localized inside the organ and are covered by small neurons (Fig. 2).

In the MTGX-2, on the ventral side of the eyestalk, a variable immunostaining
with sera 241 and 433 was observed in 1 to 5 cells. These cells are located between the
proximal part of the organ of Bellonci and the cells synthetizing the hyperglycemic
hormone or CHH (Van Herp ef al., 1984). The diameter of the cells reacting with the
two antisera ranges from 20 to 30 um. But sometimes, 1 to 2 larger cells (diameter
=30 um) in the center of the MTGX-2 were also immunoreactive (Fig. 3).

The immunostaining of the sinus gland was obvious and striking: only the inner
and lower part of the gland (proximal part) contains axon terminals stained with both
anti-AKH sera (Figs. 4, 5). These terminals belong to neurons in the MTGX-2 area
as it was possible to visualize partial portions of the nerve joining the MTGX-2 and
the sinus gland (Figs. 4, 6). In the medulla terminalis, in the medulla externa, and in
the lamina ganglionaris, a positive reaction to AKH antibodies of the C terminal
serum was observed in grouped nerve fibers (Fig. 1). The perikarya of these nerves
could not be identified with certainty.

After successively substituting each of the incubation reagents with buffer or after
incubation with anti-AKH serum adsorbed with AKH or RPCH, no elements were
stained. These control data are summarized in Table I. Because the cells at the basis

the medulla terminalis (Fig. 1) remain positive after incubation with normal rabbit
1. their immunoreaction was interpreted as non specific.

al effects of tissue extracts and peptides

t to relate the presence of immunoreactive material to well character-
12 :[ parameters, the RPCH activity of the different immunoreactive
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DORSAL VIEW VENTRAL VIEW

LG : lamina ganglionaris IMMUNOPOSITIVE SITES
ME : medulla externa e :cell # 30 um

Ml : medulla interna e :cell 220 um

MT : medulla terminalis e @ axons & axon-terminals
MEX : med. ext. -X organ -~ : tractus

MTGX-1: med. term. -X organ 1 OB : organ of Bellonci

MGTX-2: med. term. =X organ 2 SG : sinus gland

+ : neurosecretory cells

FIGURE 1. General organization of the eyestalk of Palaemon serratus with the indication of the
immunopositive sites for anti-AKH sera.

structures of the eyestalk was investigated. Extracts of total eyestalks or of selected
organs were prepared (see Materials and Methods) and one organ equivalent or less
was injected into individual eyestalkless prawns. In these prawns the red pigment was
maximally dispersed. All bioassay results were compared to the chromatophorotropic
activity of the total eyestalk (Figs. 7A, B). MEX extracts were more active than MT
extracts (MTGX-1 and 2) and comparable to the activity of the whole medullae (LG,
ME, MI). Sinus gland extracts were very potent and approached the activity of total
eyestalk extracts. A strong concentration of the red pigment was observed after the
injection of extracts of the organ of Bellonci, in spite of the lack of reaction with the
anti-AKH sera.

The MEX and the sinus gland were selected for answering the question if the
physiological response of extracts showed a dose dependency. As Figures 8A and B
show, this is clearly the case. The intensity of the response is compared 1o that of pure
RPCH and AKH, tested simultaneously (Figs. 8C, D). It appeared that the biological
activity of | sinus gland was comparable to that of 1 pmol RPCH and superior to
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TABLEI

Immunostaining in the evestalk of the prawn Palaemon serratus after incubation with anti-AKH sera
(code 241 and code 433) and control tests

Immunoreactive sites

Antiserum Dilution Incubation SG MEX MTGX-2 Tractus
Code 241 1/750 24 h +++ (+) + +
Code 241 1/750 48 h +++ +4++ ++ Irr
Code 433 1/1000 24 h ++ - + +
Code 433 1/1000 48 h ++ +) + +
NRS 24 h = - - =
AKH/anti-AKH

(code 241) 1/750 24 h (+) = (+) —
RPCH/anti-AKH

(code 241) 1/750 24 h = = = =
RPCH/anti-AKH

(code 433) 1/1000 24 h (+) - - -

+++: very strong staining; ++: intermediate staining; +: weak staining; (+): doubtful staining; —: no
staining; NRS: normal rabbit serum.

that of 1 pmol AKH while the activity of | MEX organ corresponded approximately
to 10 fmol RPCH or 100 fmol AKH.

The chromatophorotropic activity of organs and synthetic AKH and RPCH after
preincubation with the anti-AKH serum (code 241) was tested to obtain additional
evidence that the immunoreactive structures are in fact responsible for the RPCH
effects of tissue homogenates. Figures 9A and B show that immunoprecipitation of
AKH-like material did not decrease the activity of the sinus gland extracts, when the
concentration of 1 and 0.1 structure equivalent/10 ul saline was used. MEX extracts
lost their biological activity almost completely if concentration comprised between |
or 0.1 MEX equivalent/10 ul saline were pretreated with antiserum (Figs. 10A, B).
The synthetic hormones RPCH and AKH did not lose their activity by this proce-
dure. No significant effect on the RPCH activity was detected with preincubated
RPCH, whatever the concentration was; a slightly perceptible effect was only noticed
for the preincubated AKH, when the concentration was 100 fmol (results not shown).

FIGURE 2. Detail of the neurosecretory cells (nsc) of the MEX-organ (mex), showing the situation
of the immunopositive cells (ic) bordered by neurons (ne).

FIGURE 3. Large immunopositive cell inside the MTGX-2 organ (mtgx2). Note the very strong reac-
tion with the anti-AKH serum.

FIGURE 4. Longitudinal section of a right eyestalk, showing the sinus gland (sg) with its two regions:
proximal (pp) and distal (dp) parts. Immunopositive axon terminals (iat) are located in the proximal part.
Note also the immunopositive fibres (if) of the nerve joining the sinus gland to the MTGX-2 through the
medulla terminalis (ebs: external blood sinus; mu: muscle).

FIGURE 5. Detail of a longitudinal section of the sinus gland. Note the immunopositive axon termi-
nals in the proximal part of the gland in contrast to the immunonegative axon terminals of the distal part
(m: outer membrane of the gland).

FIGURE 6. View of the sinus gland with immunopositive fibers and axon terminals of the nerve
originated from MTGX-2.
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FIGURE 7A, B. Effect of extracts of different eyestalk structures on the red pigment concentration
in the small erythrophores of the prawn (Sal: saline; Eyest.: eyestalk; LG, ME, MI: lamina ganglionaris
+ medullae externa and interna; MEX: X-organ of the medulla externa; MT: medulla terminalis without
OB: OB: organ of Bellonci; SG: sinus gland).
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e 8. Red pigment concentrating activity of the sinus gland (A) and MEX (B) extracts, com-
tivity of the synthetic peptides RPCH (C) and AKH (D). A and B (—: I structure equiva-
).1 structure equivalent/10 ul; ----- :0.01 structure equivalent/10 gl; - - - -: 0.001 structure
‘ornpared respectively to C and D (—— 1 pmol hormone/10 pl; — — - 100 fmol hor-

nol/10 pl; - -+ -1 1 fmol/10 pul).



AKH: DISTRIBUTION AND ACTIVITY IN PRAWN 655

chr. etaga A chr, stags B

FIGURE 9. Red pigment concentrating activity of the sinus gland extracts, pre-incubated with the
anti-AKH serum code 241 (—: untreated extracts; — — —: pre-incubated extracts; A: 1 SG equivalent/10
ul; B: 0.1 SG equivalent/10 pl).

Di1SCUSSION

The detection of RPCH/AKH-like material in the eyestalk of the prawn Palae-
mon serratus was based on the chemical relationship which exists between the crusta-
cean RPCH and the insect hormone AKH. The molecular structure of the AKH
(Stone et al., 1976) closely resembles that of the RPCH (Fernlund, 1974) and these
two substances “‘reproduce each other’s biological eftects when cross-tested on mem-
bers of the two arthropod groups” (Mordue and Stone, 1976). These properties sug-
gested the use of two different anti-AKH sera to reveal the sites producing and storing
RPCH/AKH-like material in the eyestalk of the prawn and to compare the biological
activities of tissue extracts with those of synthetic AKH and RPCH.

The antisera used were raised in rabbits against (Tyr') - AKH (Tyr-Leu-Asn-Phe-
Thr-Pro-Asn-Trp-Gly-Thr-NH,) coupled through its N-terminal to thyroglobulin
(code 241) and against the AKH (1-4) peptide (pGlu-Leu-Asn-Phe) also coupled to
thyroglobulin through its C-terminal (code 433) (Schooneveld ez al., 1983, 1985b,

chr. atage chr. etage

min. min.
[s] 15 30 a5 60 o] 15 30 45 60

FiGURE 10. Red pigment concentrating activity of the MEX extracts, pre-incubated with the anti-
AKH serum code 241 (—: untreated extracts; — — —: pre-incubated extracts; A: | MEX equivalent/10 ul;
B: 0.1 MEX equivalent/10 ul).
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108 ¢h antisera we could visualize the same morphological structures:

~tory cells in the MEX and MTGX-2 organs, one part of the sinus

iract. The homologous staining in the mentioned structures implies that

tidergic material containing the common amino acid sequence (-Leu-Asn-

.cts with the antisera. As the RPCH molecule in prawns has the same amino

juence in the same position (pGlu-Leu-Asn-Phe-Ser-Pro-Gly-Trp-NH.), it is

ossible that the material identified by the antisera belongs to the PCH family. The

{act that the immunocytochemical reaction of the anti-AKH sera is mostly inhibited

with synthetic AKH as well as with synthetic RPCH, gives additional support to this

hypothesis. However, at this time it cannot be excluded that other molecules with
similar epitopes react positively with the antisera.

The synthesis of AKH-like material in the cells of the MEX was expected: we
already mentioned the progressive dispersion of the red pigment when this organ was
removed and the concentrating effect induced by the MEX-extracts (Bellon et al.,
1981). We were able to distinguish in this organ four cell types according to their
morphological characteristics and staining properties (Van Herp et al., 1977). The
immunoreactive cells can be classified as « or 8 cells because of their size, nucleus
shape, and location.

AKH-like material was also detected in some neurosecretory cells of the medulla
terminalis, chiefly in the MTGX-2 organ. This organ is considered to be the main
source of neurohormones in the eyestalk, since the axons originating from the neuro-
secretory cells form the only important nerve running to the sinus gland. These cells
occur in small numbers and have variable size and secretion content. Apparently,
these cells can be classified as € and = cells, according to Van Herp et al. (1977). The
differences in stainability may be related to the cellular rhythms in synthetic activity
(diurnal and molting cycles), but also to the background adaptation and illumination
conditions. We noticed that the strongest immunocytochemical reaction was ob-
served in some of the largest cells of the MTGX-2 organ.

The immunoreaction in the sinus gland and in the tract with the AKH antisera
implies that the immunoreactive material is carried by the nerve tract from the neuro-
secretory cells of the medulla terminalis and mainly stored in the lower part of the
gland. The restricted immunoreaction in the sinus gland points to the unequal distri-
bution of axon terminals, containing the neurosecretory granules. In fact, on the ul-
trastructural level, there was no difference in the distribution of the five neurosecre-
tory granule types previously described (Strolenberg ef al., 1977). The electron den-
sity and the granule size therefore cannot be used to differentiate neurosecretory
products from each other. Immunocytochemical methods may help further differen-
tiate granule populations in the electron microscope.

The lack of immunological tracing of a nerve tract originating from the MEX
organ to the sinus gland and the presence of immunoreactive fibers in the lamina
ganglionaris set the problem of the release of AKH-like material produced in the
MEX neurosecretory cells and of the origin of the fibers observed in the upper ganglia.

t is possible that this statement reflects a functional difference between the peptider-
lls in the MEX and MTGX-2 organs and that a different mode of release is
-espectively to neuromodulator and neurohormonal functions. Moreover,
ogenesis, the medulla externa and medulla terminalis develop differ-
1. 1969; Bellon-Humbert, 1985) and a double chiasma, crossing the
e medulla externa.
n has been paid to the question of whether the material demon-
st ochemically was responsible for the physiological effects on chro-
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matophore activation of tissue extracts containing such immunoreactive material. If
the sinus gland and MEX extracts give clear and expected results, the medulla termi-
nalis was found less active, when the organ of Bellonci was removed. The red pigment
concentration induced by extracts of this last organ was carefully controlled. How-
ever, this effect remains difficult to explain. Immunocytochemically no AKH-like
material is detectable. Analogs to vasopressin and neurophysin (Van Herp and Bel-
lon-Humbert, 1982) and to 5-HT (unpub. results), have no eftect on the red pigment
concentration. Although we cannot exclude that a few small cells, containing AKH-
like material and which are closely in contact with the proximal part of the organ of
Bellonci, are injected together with this organ. This can also explain the relatively
small effect of the medulla terminalis extracts.

We attempted also to eliminate the physiological factor from the tissue extracts
by immunoprecipitation with the anti-AKH serum (code 24 1) in watery incubation
medium. The experiments were performed with the tissues containing appreciable
amounts of biologically active material, i.e., the sinus gland and the MEX of the
evestalk. Using fixed amounts of antiserum, the doses of sinus gland extract assayed
did not lose their RPC effects. The dose of antibody used (1 pl) presumably was too
low to inactivate larger quantities of active factor. This factor could well be authen-
tic RPCH.

The results with the MEX were promising. We showed that the largest dose of
MEX extract was fully inactivated by the antiserum. Why the low dosage retains
some of its activity remains to be investigated. A possible explanation is that low
concentrations of immune complexes are less easily removed from the incubation
medium by our centrifugation procedure. From the data obtained in our experiments
using synthetic peptides, we deduce that the biological active sites, consisting in the
tryptophan residue of the RPCH peptide (Carlsen et al., 1979; Josefsson, 1983) are
possibly not always blocked by the anti-AKH serum. Our results with synthetic
RPCH and AKH show that no loss of activity can be observed if solutions of peptides
are pretreated with anti-AKH serum (code 241). This would be in agreement with
earlier observations with immunodiffusion experiments indicating that no precipita-
tion of AKH-1gG complexes can be visualized in gels (Schooneveld, unpub. result).
In recent immunoprecipitation tests using goat anti-rabbit IgG serum to precipitate
the entire complex, we observed that the primary complex (synthetic RPCH anti-
AKH) is only precipitable by addition of a second antibody as GAR (Van Herp,
unpub. result). If the first complex indeed remains in solution, the failure to inactivate
the biological activity of the peptide perhaps can be attributed to the reversibility of
the formation of this antigen-antibody complex. The peptide may then have the op-
tion to associate either with the antibody or with the peptide receptors in tissues.
The latter bond may be the stronger of the two, leaving the antibodies (partially)
unoccupied.

The fact that MEX extracts could be inactivated by preincubation with antiserum
implies that the immunoreactive substance in this organ might be related to a physio-
logically active factor. But whether this factor is RPCH or some other related mole-
cule remains to be investigated by more elaborate immunoprecipitation experiments
and chemical analysis. It should be born in mind that insects appear to contain a
wide variety of AKH-related peptides in endocrine centers as well as in neurons of
the central nervous system. Using the antisera also used here, immunoreactive sub-
stances proved to differ from each other in certain staining properties (Schooneveld
et al., 1986). Moreover, different peptides related to AKH, including RPCH, were
able to mimic AKH in the locust bioassay (Siegert e al., 1985). It cannot be excluded
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t} ‘it 2 similar family of related peptides also occurs in our prawn. One indi-
ptide diversity is the observation that the cells in the MEX hardly stain
crum 433, whereas a strong staining is obtained with antiserum 241
)

> partial adsorption of MEX extracts with the antiserum (due to the precipita-
tion of the immunocomplex sometimes visualized after centrifugation) is another
indication that the AKH-like material in the MEX-organ is different from that in the
sinus gland. In this last structure, the erythrophoretic activity can be related to a
small neuropeptide, as shown by the comparable physiological effects of the synthetic
hormone, while the MEX-material can be a large polypeptide, precipitable by the

antiserum.
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